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29,376. Sebastodes auriculatus (Girard) J. & G. San Martin Island. 
29,361. Sebastodes serriceps J. & G. San Martin Island. 
29,074. Heterostichus rostratus Grd. San Martin Island. 
29,560. UO aRU mördar Ayres. 
INDIANA UNIVERSITY, November 15, 1831. 


ON THE GENERA OF CHITONS, 


BY W. NM. DALL. 


PALÆOZOIC FORMS, 


The long delay in preparing the illustrations for the monograph of 
the Chitonide by the late Dr. Philip P. Carpenter has been the occasion 
of several calls from paleontologists for an abstract of the genera 
adopted in his revision of the fossil species. In justice to Dr. Carpenter 
it seems that the characteristics of the genera should be made public, 
the material left by him on the Paleozoic species being practically com- 
plete anq ready for printing. The Mesozoic and Tertiary chitons all 
belong to groups represented by living species, hence the present ab- 
stract relates solely to those of earlier date. The groups of recent 
chitons, already reviewed by me in these Proceedings,* form the subject 
of the second more condensed abstract herewith, 

The first fossil chiton was found by Defrauce in 1802, in the Eocene, 
and deseribed by Lamarek as Chiton grignonensis. It was only in 1834 
that a second species, C. antiquus Conrad, was obtained, on this occasion 
from the Alabama Tertiary. 

The first paleeozoic chitons were found in the Carboniferous rocks of 
Tournay, in 1836, but they were not described until 1539. Since then 
numerous others have been brought together and described by various 
authors, as well as a number of organic remains not belonging to the 
Chitonide which have wrongly been referred to the group. Dr. Car- 
penter expended a large amount of time and money in examining 
the typical specimens in American and European museums, making 
several journeys for the purpose. His opinions, therefore, are entitled 
to great weight. Some time before his death, at his request, we went 
over the ground together, specimens and figures in hand, and the 
opinion then formed that his work is worthy of great respect, aud, so far 
as facts are concerned, of entire confidence, has not been changed by 
my subsequent study of his incomplete manuscripts, 

An excellent digest of the history of fossil chitons to date of publica- 
tion was given by De Koninck in 1857,+ which was translated for the 
Annals and Magazine of Natural History, of August, 1860, by W. H. 
Baily. 

“Vol. i, pp. 281-344, 1878, 
t Bull. Acad. Roy. des Sciences de Belgique, 1857. 





280 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 


The characters for the groups herein described are due to Dr. Car- 
penter, and are given mostly in his own words. It will be observed 
that the groups named by others are restricted by him, by elimination 
of incongruous material included with the original types. 


HELMINTHOCHITON Salter. 


Helminthochiton Salter (pars) $ 1, Proc. Geol. Soc., 1846, pp. 49, 51,52, fig. 6 ($§ 2, 3, and 
figs. 2, 3, exclus.). 

Lorica leptoidea, elongata, regularis; mucro ischnoidens; valve ter- 
minales haud sinnate; apophyses ? (ignote). 

Helminthochiton may be described as a greatly lengthened chitonous 
animal with the valves thin and angular, and perhaps without apophyses, 
though the negative evidence is not sufficient toestabiish so remarkable a 
departure from the type of the class in general. It differs from Grypho- 
chiton in having the terminal valves regular, not sinuate, and in having 
a regular subeentral Ischnoid mucro instead of the Gryphea-like beak 
characteristic of the second section. It may be regarded as a Leptoid 
Iscknoplax with the valves thrown forward. 


Species. 


Helminthochiton Griffitht Salter, l. €., pp. 51, 52, fig. 6. Silurian of Ireland. (Type.) 
Helminthochiton priscoides, Carpenter. Devonian of Vilmar; Schultze. (Mus. Comp. 
Zoölogy.) 
GRYPHOCHITON (Gray) Carpenter. 
Gryphochiton Gray (pars.), P. Z. S., 1847, p. 70; no diagnosis. 

Lorica regularis elongata; laminæ laterales nullæ, suturales parvæ, 
asinu simplici lato separate; mucro postice medianus, incurvatus; regio 
capitis et candæ valde sinuata. Type G. priscus Munster. 

Gryphochiton resembles a Leptochiton greatly drawn out and with the 
terminal valves more sinuated than has been observed in any recent 
Chiton. 

Species. 


Gryphochiton priscus Miiuster, Beitr. zur petr. kunde, 1, p. 38, fig. 4, 1839. Carbonifer- 
ous of Tournay. 

Gryphochiton mempiscus Ryckholt, Bull. Acad. Roy. des Sci. de Bruxelles, 1845, p. 48, 
no. 4, pl. 2, figs. 5, 6, 7, 8 Carboniferous of Tournay. 

Gryphochiton triangulatum Carpenter, Ryckholt, 1. c., pl. 2, figs. 4, 9, 10. Same locality. 

Gryphochiton nervicanus, Ryckholt, 1. c., p. 47, No. 3, pl. 1, figs. 7, 8, 9, 1945. Same 
locality. 


Subgenus CHONECHITON Carpenter. 


Lorica leptoidea, valve centrales Gryphochitoni similes, projecte; 
valva postica mucrone postico, infundibuliformi. 

This bears the same relation to Choneplax which Loricites does to 
Lorica, i. e. similarity, except in the absence of lamine of insertion. 
It may be described asa Leptoid Choneplax. In the recent shell the 
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funnel is formed by the lamine of insertion; as these do not exist in the 
leptoid section, the funnel is seen in the hollowing of the back of the 
valve itself. 
Type. 
Chonuechiton (Chiton) viseticola Ryckholt, l. c., p. 51, no. 6, pl. 3, figs. 10,11, 1845. Car- 
boniferous of Visé, Belgium. 


PRISCOCHITON Billings. 
Leptochiton: lamina postica apicali, intus excavata. 
Type. 


Priscochiton canadensis Billings, Pal. Fos. Canada, 1565, p. 394, fig. 370. Lower 
Silurian. 
PTEROCHITON Carpenter. 


Lorica elongata, leptoidea; valvie lateraliter excavate, projecte post- 
ice acuminate; valva postica regularis, mucrone ischnoideo; valvaantica 
(plerumque?) sinuata; apophyses maxim:e, sinu lato. Type C. eburonicus 
Eyckholt. 

Species. 


Pterochiton cburonicus Ryekholt, Bull. 1. c., part ii, p. 53, no. 8; pl. 4, figs. 7, 8,* 
1845. Carboniferous limestone of Visé, Belgium. 

Pterochiton legiacus Ryckholt, Bull. 1. ©., p. 32, no. 7, pl. 4, figs. 5, 6, 1545; Chiton 
gemmatus (pars) Koninck, An. Fos. Carb. Belg., p. 323, no. 3, pl. 23, figs. c,d, e 
(not figs. a, b). Same loeality as the preceding. 

Pterochitou gemmatus (Koninek) Ryekholt, 1. c., 1845, p. 59, no. 13, pl. 4, figs. 1, 2, 3 
(fig. 4, forsitan exclus.). Same locality as preeeding. 

Pterochiton Thomondiensis Baily, Nat. Hist. Review and Quart. Journ. Sci., July, 
1859, pl. 4, f. 2 a-e. Carboniferous limestone, County Limeriek, Ireland. 

Pterochiton Sandbergianus (?) Ryckholt, 1. e., p. 62,1845. Devonian, Vilmar; Schultze. 
(Mus. Comp. Zool.) 

?? Pterochiton Sluseanus Ryckholt, 1. c., p. 5, No. 10. (Non C. Sluseanus ejusdem, pl. 
4, figs. 7, 8=eburonicas.t Cf. text.) 


Subgenus LORICITES Carpenter. 


Related to Helminthochiton and to the recent Lorica as above stated. 
From the latter it differs in the absence of lamine of insertion. 
Type Chiton concentricus Koninck, op. cit., 1857. 


PROBOLÆUM Carpenter. 


Lorica leptoidea, elongata, maxime projecta; valvis centralibus areæ 
centrales ante areas jugales porrectæ; valva antica sinuata, valva post- 
ica—? Type C. corrugatum Sandberger (pars). 

Among recent forms this comes nearest to Katherina, but the differ- 
ence is still extremely great. 





* The figures are wrongly named C. Sluscanus on the plate. 
tKoninek does not eseape this error also. 
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Type. 


Chiton corrugatus Sandberger fr., Verst. Rhein. Schicht. Nassau, p. 238, pl. 26, fig. 
22 a, 1856, not figs. 22, 22 b, 92 c, 92d = fish scales and valves of barnacles, as 
per typical specimens in Mus. Comp. Zoólogy, etc. Devonian of Vilmar. 


CYMATOCIIITON Dall. 


Valvis centralibus transversis, antice projectis, satis elevatis, jugo 
aeutiore, lateribus planatis; apophysibus modicis, satis extantibus, valde 
distantibus; sinu jugali latissimo, incurrente; tmbonibus extantibns, 
margine antico ad jugum valde postice sinuato. Type C. Loftusianus 
King. 

This represents a Leptochiton with the valves thrown forward. It 
differs from Proboleum in the valves being transverse instead of squared, 
and in the terminal valves being regular instead of waved. The name 
Cymatodus used in manuscript for this group by Dr. Carpenter is preoe- 
cupied by Newberry (1870). 


Species. 


Cymatochiton Loftusianus King, Annals & Mag. Nat. History, I, vol. 14, p. 332; Kirkby, 
Proc. Geol. Soc., 1859, p. 607, 611, 615, pl. 16, figs. 31-41, Permian, Tunstall 
Hill, England. 

Cymatochiton Ryckholtianus Koninck Mss. Types Mus. Comp. Zool. Carboniferous of 
Visé, Belgium. 

? Cymatochiton tornaticola* Ryckholt, 1. c., p. 45, pl. 1, figs. 1,2, 3,1845. Carboniferous 
of Tournay. 

? Cymatochiton Scaldeanus * Ryekholt, 1. c., p. 46, pl. 1, figs. 4, 5,6, 1845. Same locality. 

? Cymatochiton Howscanus Kirkby, Quart. Journ. Geol. Soc. 1857, p. 216, pl. 7, figs. 9-13, 
Permian, Tunstall Hill, England. 

This last species is the first undoubted Chiton to put on features com- 
mon to all the recent forms ot the family. 


Until the full record of his investigations is published, the amonnt of 
eonfusion as to types, diserepancies between figures and specimens, and 
errors of one kind and another discovered by Dr. Carpenter in his exam- 
ination of the original types of many of the species can hardly be im- 
agined. The synonymy is also necessarily left until the complete paper 
shall be printed, Meanwhile the studeut is warned that the citations 
herein actually made are the only ones which are gnaranteed to relate 
to the species named, though there may be, and in most cases are, others 
which might be cited. The preeeding (with synonyms) number all the 
Paleozoic chitons actually determined to be such up to 1873. 

In the course of the investigation the following species have been 
found not to be chitons or chitonoid. They belong variously to fish 
scales, barnacle (Lurrilepas) valves, ostracod erustacea, and some to un- 
determined organisms. 








* Doubt attaches to the mollnscan nature of these two minute species, which have 
some crustacean features. 
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“Chiton” Grayanus Koninck, 1557. Upper Silurian. 

“Chiton” Wrightianus Koninck, ditto. 

“Chitouellus” Hancockianus Kirkby, Proc. Geol. Soc., 1559, pl. 16, figs. 1-13. Permian, 

England. 

“ Chiton” cordatus Kirkby, ditto, figs. 24-29. 

“Chitoncllus” distovtus Kirkby, ditto, figs. 28-50. 

“Chitonellus” antiquus Howse, Kirkby 1. e., figs. 14-25. Permian. 

tt Chiton” cordifer Koninck, Descr. An. Foss. Terr. Carb. Belg., 1844, p. 324, pl. 22, fig. 
5a, b (teste Ryekholt), Carboniferons of Belgium. 

te Chilon” corrugatus Sandberger (pars), p. 288, pl. 26, figs. 22, 22), 22e, 22d, 1856. 
Devonian and Lower Devonian of Vilmar and Ehrenbreitstein. 

“Chiton” sagittulis Sandberger, l e., p. 259, pl. 26, figs. 23 a, b. Name locality? 

Sulcochiton Grayi Ryckholt, Journal de Couchyl., 1562, p. 229, pl. xii, f. 14. Carbonif- 
erous of Visé, Belginm. 


ABSTRACT OF ALL THE GENERA. 
Order POLYPLACIPITORA. 
Section L—Chitones regulares. 

Head and tail plates similarly articulated. 
A. LEPTOIDEA. 
insertion plates obsolete or, if present, unslit, 


(Extinct forms.) 


1. Helminthochiton Salter 4, Plerochiton Cpr. 

2. Gryphochiton Gray. a.? Loricites Cpr. 
a. Chonechiton Cpr. 5. Probolauam Cpr. 

3. Priscochkiton Dillinos. 6. Cymatochiton Dall. 


(Recent forms.) 


7. Leptochiton Gray. 9, Hemiarthrum Cpr. 


a. Deshayesiclla Cpr. 10, Microplaz Adams and Angas. 
8. Hanleyia Gray. 


B. ISCHNOIDEA. 
Insertion plates sharp, smooth. fissured ; with eaves. 


*No pores on girdle. 


11. Trachydermon Cpr. 18. Ischnochiton Gray. 
a. Trachyradsia Cpr. a. Stenoplax Cpr. 
12. Callochiton Gray. b. Stenoradsia Cpr. 
a. Stereochiton Cpr. | e. Ischnoplar Cpr. 
13. Tonicella Cpr. d. Heterozona Cpr. 
14. Schizoplax Dall. e. Ischnochiton s. s. Cpr. 
15. Leptoplax Cpr. f. [sehnoradsia Shuttleworth. 
16. Dr Shuttleworth. Y. Lepidopleurus Cpr. 
Maugerella Cpr. | h. Lepidoradsia Cpr. 
17: Snongi@elaton Cpr. 19. Callistochiton Cpr. 





**With girdlepores. 


20. Callistoplax Cpr. 23. Ceratozona Dall. 
21. Angasia Cpr. 24. Pallochiton Dall. 
22. Newcombia Cpr. 
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C. LOPHYROIDEA. 


Insertion plates broad, pectinated, projecting backward. 


25. Chiton Linné. 27. Endoxochiton Shuttleworth. 

a. Radsia Gray. 23. Craspedochiton Shuttleworth. 
26. Tonicia Gray. 

a. Fannettia Dall. 

D. ACANTIIOIDEA. 
Insertion plates thrown forward. 
* Plates broad, pectinated (A. lophyroidea). 

29, Selerochiton Cpr. | 


** Plates sharp, grooved outside (A. typica). 


a. Beanella Dall. 


30, Acanthopleura Guilding. 
a. Lucilina Dall. 
b. Corephium Gray. 
c. Francisia Cpr. | 
***Plates sharp, smooth (A. ischroidea.) 
31. Dinoplax Cpr. | 33. Nuttallina Cpr. 
32, Middendorfia Cpr. 34. Arthuria Cpr. 


35. Phacellopleura Guilding. 


Section If.—Chitones irregulares. 
Tail plate abnormal or with a sinus behind. 
E. SCHIZOIDEA. 


Tail valve fissured. 


36. Lorica H. and A. Adams. 31. Schizochiton Gray. 
a. Aulacochiton (Shuttleworth) Cpr. 
F. PLACIPHOROIDEA. 
Tail valve unslit, internally ridged, mucro nearly terminal. 
33. Enoplochiton Gray. 40. Placiphora Gray. 
39. Ornithochiton Gray. a. Fremblya H. Adams. 
b. Luplaciphora Shuttleworth. 
| c. Cruildingia Cpr. 
G. MOPALOIDEA. 
Tail valve with posterior sinus and one slit on each side. 
4 
Al. Mopalia Gray. | 43. Acanthochiton (Leach) Herrm. 
a. Placiphorella Cpr. | a. Macandrellus Cpr. 
42, Katherina Gray. b. Stectoplax Cpr. 


| 44. Notoplax TH. Adams. 
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H. CRYPTOIDEA. 
With double sutural lamine. 


45. Cryptoconchus Blainville. 47. Cryptochiton Gray and Middendorf. 


46. Amicula Gray. 
a. Amicula s. s. Dall. 
b. Chlamydochiton Dall. 


I. CHITONELLOIDEA. 
Tail plate funnel-shaped. Lamine thrown forward. 


48. Chitonellus Blainville. 409. Choneplax Cpr. 
a. Cryptoplax Gray. a. Chitoniscus Cpr. 


It is hardly necessary to observe that the names here aseribed to 
Gray, Shuttleworth, and other older writers are more or less restricted 
so as to make them natural assemblages, which most of them orig- 
inally were not. The subdivisions under similar names to be found in 
Adams’ Genera of Recent Mollusca and Chénw’s Manual are nearly all 
heterogeneous assemblages. Some names which were found to have 
been preoccupied in other groups have been replaced by new ones. 
Nearly all the names enumerated have been made publie, some of them 
many years ago, others by Dr. Carpenter in his “Table of Regular Chi- 
tons,” distributed in November, 1873, but of which a large proportion 
of the eopies printed are still on hand. Some appeared in different 
papers on mollusea of the northwest coast of North America, published 
by Dr. Carpenter from 1863 to 1874, and several were elucidated in a 
paper on the New England chitons in the Bulletin of the Essex Institute 
in 1873. A majority of them were also characterized by me (partly 
from Dr. Carpenter’s manuseript) in my Report on the Limpets and 
Chitons of Alaska, «c., Proe. U. S. National Museum, December, 1878. 
Such as still remained unpublished are now included in the following 
analytical tables with additional notes elucidating their characters more 
fully. 

It is believed that the publication of these tables will be beneficial in 
several ways, asin giving a general view of Dr. Carpenter's classification, 
and especially in calling attention to the charaeters which it is desirable 
should be distinctly noted by those who may describe new species of 
Chitonide, and for the want of which it is impracticable, in the majority 
of cases, to properly classify or even to subsequently recognize the 
species. The technical terms used and the relations of the several 
parts have been explained in my report above mentioned, and it 1s not 
considered necessary here to repeat the explanations. 

The publication of the entire monograph only awaits the preparation 
of the illustrations, which has been delayed by circumstances entirely 
beyond the writer’s control. 

It may be thought by some who have not investigated the subject 
that the group has been nnduly divided. In regard to the permanent 
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relations of its various genera, no dogmatism is justifiable at present or 
until the characters of a much larger number of speeies have been de- 
finitely determined. Until then, when the questions can be decided, 
the various subdivisions will at least serve a very useful purpose in 
calling attention to differences which otherwise might pass unnotieed or 
unheeded. For my own part, my impressions are that the majority of 
the genera or subgenera proposed by Dr. Carpenter will eventually be 
recognized as well founded, though a certain number may be condemned 
to eonsolidation. 


$ 


NOTES ON TUE GENERA. 


6. Cymatodus Carpenter, MS., not of Newberry, 1570. 

Ta. Differs from Leptochiton not only in its hairy girdle, but also in 
its valves, whieh are thrown forward, forming a decided transition 
toward some of the paleozoie forms. Type Leptochiton curvatus Cpr. 
Okosiri, Japan; A. Adams. 

10. Mieroplax Adams and Angas 1864, not of Lilljeborg, 1365. 

12. Cailochiton (restrieted). Lamine broken up into very numerous 
teeth rising out of spongy eaves, and having a tendency to beeome 
propped outside; sinus a mere wave in the nnited bodies of the sutural 
lamin; mantle retieulated with peculiar bodies, the tips of which ap- 
pear like diamond-shaped seales, and which are unlike the girdle- 
armature of any other Chiton. Example Chiton laris of Montague, 
Pennant and Gray. 

12a. Subgenus Stereochiton ; Callochiton: zona coriacea sparsim 
lanuginosa. Type Chiton eastaneus Wood, Ind. Test. et Gen. Conch. 

15. Valve tenues in zona tenui, levi, partim immerse; lamine inser- 
tionis acute, terminales pauci-fissate, sed regulares; sinus haud den- 
tatus; mucro medianus. Example, Chiton codrctatus Sowerby, Isle of 
Bohol. 

17. Valve partim immerse; laminæ acute, Isehnoide; sinus magnus 
levis; muero medins planatus; zona spongiosa, antice producta. Ex- 
ample, Spongiochiton productus Cpr., New Zealand, Mus, Cuming, no. 50. 
This may be considered a partially covered Chetopleura, just as Leptoplax 
is a partially covered Tonicella. 

20. Testa extus et intus ut in Callistochitone. zona porifera aliter 
nuda. Type Chiton retusus Sby. China Seas. 

21. Testa extus et intus Chnætopleuroidea sed subgrundis parvis; zona 
minutæsquamulopilosa, fascieulis ad suturas instructa. (=Hanleyia Ad. 
& Angas, non Gray). Type A. tetrica Cpr. Ceylon. Mus. Cuming, no. 83. 

Hanleia variabilis Ad. and Angas probably belongs to this group, 
but has not been dissected. 

23. Ceratophorus Carpenter MS. (non Diesing, 1550). Valve extus et 
intus Cheetopleure similis, sed dentibus suffultis, subgrundis curtis; 
` zona levis, in cornua seu cornuum faseiculas circa suturas et marginem 
porreeta. Type Chiton Guildingi Reeve. 
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This differs from all other hairy or spiny Chitons, at all nearly related 
to it, in the mantle ornaments not being inserted into sockets, but being 
extensions of its substanee. 

24. (Hemplallia Cpr. MS., non Binney.) Vuttallina: zona lanugosa ; 
Jamin centrales unifissate. This section unites ma form resembling 
Nuttallina some of the features of Widdendorfia, from which the girdle 
differs in being spongy and covered with soft hairs instead of short 
shelly bristles. The shape is that of an Jschnochiton, the sculpture and 
girdle of Chetopleura, the insertion plates and sinus almost exactly like 
Middendorfia. Type Palloehiton lanuginosas Cpr. sp. Lower California, 

264. Fannia Gray, not Robineau Desvoidy, 1550, 

29. Lorica Acanthopleura, zona Wnoplochitoni similis; lamine obtusa, 
pectinatze, sinus undatus, levis. Type Selerochiton Cpr. Torres Straits. 
Mus. Cnming, no. 42. 

Most like Enoplochiton, from which it differs in the articulation of the 
tail plate and the sub-central muero. 

304. Lucia Gould, not of Swainson, 1335. 

30c. Acanthopleura: valvis ET immersis, Planatis; laminis centrali- 
bus plenrifissatis; sinu lobato. Type Chiton spinosa Brugiere. 

This form bears the same relation to Acanthopleura that Fannettia 
does to Tonicia, with the additional peculiarity of Radsioid nieks in the 
central valves. Named for Dr. Francis, once editor of the Annals and 
Magazine of Natural History. 

31. Lorica solidissima alata: mucro hand elevatus submedianus; lam- 
inæ valve separate, acute, leves; V. post. antice tendentes; sinus mini- 
mus; zona coriacea, fasciculatim spinnlosa. Type Chiton gigas Chemnitz. 

32. (Dawsonia Cpr. (prede.) 1873; Aliddendorfia Cpr. in MS. later.) 
Lorica et zona extus ut in Acanthopleura; lamine acute, extus rugosa, 
sufíulte; sinus planatus haud laminatus. Type Chiton Polii Philippi 
(non Deshayes), Dalmatia. Internally Ischnoid, externally Acauthopleu- 
roid. 

324. (Beania Carpenter, not Johnstone.) Lorica et zona mter Acan- 
thopleuram et Ischnochitonem intermedia; muero submedianus; Jam- 
inæ acuti, hand suffulti; zona squamis subspinosis striatis vix imbricata, 
Type Chiton Rissot Cuming, non Payr. C. pseudorissoi Cpr. MS., Malta, 
Mus. Cuming, no. 51. 

34. Lorica tenuis; valvæ undate; mucro posticus, productus, lamiize 
acute, leves; V. post. autice projectæ, sinus planatus, laminatus, levis; 
zona coriacea, levis, seu lanugata. Type Arthuria filosa Cpr., loc, incert., 
Mus. Cuming, nos. 23, 33. | 

This has the aspect of Chetoplenra externally in sculpture, but has 
the tail plate like Nuttallina in its structure, and like Placipbora iu its 
external appearance. 

364. Aulacochiton pars, Shuttleworth, 1853. Lorica: muerone postico, 
parum sinuato; sinu lobato; zona squamalis minimis obsita, antice pro- 
ducta. Example, Lorica Angasi H. Adams, P. Z. S., 1564, p. 193. Aus- 
tralia. 
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40a. =Streptochiton Cpr. MS. Type F. Collet H. Adams. Australia. 

400. Placiphora: sinu lato, planato; zone setis haud fascienlatim in- 
structis. Type Chiton petholatus Sowerby. South Australia. 

40c. Placiphora: valvis partim immersis; zona postice emarginata. 
Type G. obtecta Cpr. New Zealand. Mus. Cuming, no. 45, 

43a. Acanthochiton: valvis partim tectis; mucrone Ischnoideo; lam. 
postica rugosim lobata; ar. lat. depressis. Type M. plumeus Cpr. Hab.? 
Mus. Cuming, no. 108. 

430. Acanthochiton: valvis per duas trientes immersis. Type £. por- 
recta Cpr. Japan. Mus. Cuming, no. 97. 

49. Animal repens, satis elongatum: valve exposite parvee, omuino 
contigue; valva postica infundibuliformis; mucro retrojectus, termi- 
nalis; laminæ nt in Katherina sed obsoletim fissatæ; zona Acanthochi- 
tonoidea. Type Chiton strigatus Sowerby. West Indies. 

49a. Animal et testa Choneplacis similes sed zona haud porifera. 

Based on Chitonellus striatus and strigatus Sowerby, Conch. IIL, figs. 
62 and 63, which are represented as without pores. In the former the 
valves are separated (as in Notoplax); in the latter they touch (as in 
Choneplax). The species need examination to confirm the accuracy of 
the figures, but it is probable that there are both pore-bearing and non- 
poriferous species among the vermiform as well as the compact Chito- 
nelles. These last groups are the highest and most active in the whole 
order in tropical waters, as is Cryptochiton in the north. 


TABLE I. 


The following table will exhibit the minor characteristics of most of 
the recent Chitons in regard to the plan of the insertion plates, number 
of slits, if any, in anterior, middle and posterior valves; character of the 
tooth-like projections between the slits; and of the margin of the outer 
layer overhanging the insertion plates, termed eaves by Dr. Carpenter; 
all according to the numbers and letters of the preceding list: 


x =many: + = few: + — or more: X% = irregular. 





li 





| 
Slits in valves. 
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& Plan of insertion plates. 2 = 5 Teeth. | Eaves. Gills. 
2 | o = Lo j 
A | a | 4 | A | | 
| ol | 
¡Leptoidea.) | 
O o E ala 0 | 0 0 ¡moneda 225 ING = wise ss Short 
fn ysl = o ax aa 0 | 0 0 MENOHE... sede NT ae ee Post 
8 | Only in anterior valve...... 0 | 0 0 | Rugose lamina ...... Minnt co ajo dina (0) 
9 | Present in anterior and pos- 0 0 0 | Smooth lamina..... de do E... El |! Short. 
terior valves. | | 
10 Present in allvalvés.... 0 0 | 0 A A E BN ODO <<. A _ Short. 
(Ischnoidea.) | | | 
il (FEscular, branching .....-.- i x | 1 webarp, normal... i Projeeting, spon-' Med. 
| gy 
Me a A. ee | x x AA gO acs ao eee Med 
Minutely divided.....-2... x Ca 24 oe outside .... Broad, spongy...| (2) 
¡e Ln A es x A cs are | ...d0 - Sa (?) 
13 | Regular, branching ........ x x L WSbarp, normal ds Short pas Med. 
A A UG rca E een eee 11 it TUBE do. TA lado mN Subamb. 
15 | Regular, projecting ........ eee | 4 1 | Sharp, long, thin .. a Minuto ans | (?) 
16 regular, branching ........ og x 1 "Sharp, normal....... Moderate ......- ' Amb. 


o. of genus. 
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x = many; 


Slits in valve. | 








| 
Plan of insertion plates. | 3 
z 
z 
ecular, branching.......- x 
ee UE. Cee IAS 6 
o COE EA. ee eee x 
SES MIA ia E El x 
‘a HS cece pics wree 8 
AN a A Need 
SN (Wi = = Se A x 
FIS SOS UY ss AA ce AAN x 
ME ¡e A A x 
BASTEN. DO a e a a X 
CN O e x 
eee. VD ay Soe eras E x 
ee >: 1 A A ON x 
EEE (ite Stet oe x 
O MI A | OX 
Ls A a SO 
(Lophyroiden.) | 
ogi branching ........ x 
E A nes x 
A A o a AS 
¿ nE LO al eee eee 9 
MOISSY EUs ara e ~ 6 
ee DUNE. AS oe a a <a. DS 
(Acanthoidea.) | 
Regnlar, branching ........ x 
E O co Coe oe Sete x 
i OPM S Ne ger ee x 
ENN O a E SE LAO 0 
| eee A) 5 Se ee 010 
hee (ieee oe... ee, O 
_ E Lu Se ii ed S 
SATP TORE a e d 9 
Veal thrown forward...... | 7-8 
| 
| V. post. thrown forward 9-4- 
A MO Oc ee 64 
(Sehizoidea.) 
| l Regular, posterior valve $ 0 
$ slit between 2 ridses. Q 0 
Sit. torwardsdeep slit.....- + 
(Placiphorotdea.) 
Str. forward, tlat behind. - - - 0 
| Regular, Nat behind. ....-.. 0 
Regular, ribbed behind..... 0 
sgt irre E ees a 0 
do EA Ia A 0 
- dado T 
(Mopaloidea.) | 
! l Regular, posterior valve 1 
§ laminated. ] 
Thrown forward, laminated x 
ee A ie Meal ee Zr L 1l 
Thrown forward somewhat. ok 
Thrown forward much ..... if 


Tail plate crenate behind... 2 


(Cryptoidea.) 


Regular, behind variable... xk 
MUI e le 2 
T don es 2 
Coarsely mopaloid ......... poa 
(Chitonelloidea.) | 
MI PO 0 
ees a See, A 0 
Intermediate... oc ate -| 1 
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+==few; + = or more; * = irregular. 





Teeth. Eaves. 


Middle. 


24 Sarn normal... E etina 
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1 Shaip, PONG smooth.. AN coe oie f 
l Bsbanp nuUrmal. EOE 
A o O EN E O cd eee 
1 A e co cea (lO ae eee 
1 AU Ra (lh: lada e 
l Mo A E A ee 
SL ne | | 6 RMA acy id OEA Projecting, long . 
NA AA ene eae (lomo eee sae 
oe is eat 0 CO ts ee Pn amis Gas. 
1 Excurved, plumate.. (cee ee 
I Excurved, solid ..... Projecting 2.222 
1 Rough, propped. Se LOM A N: 
1, Solid, not propped... .... A eee 
1 ¡solid propped e. -. UE T 
io a a Short, spongy 
} Blunt, serrate ....... Short, spongy 
A 2 502 NOS, cre Na (lots hee 
1 Sharper, serrate... ae lax) a 
1 Sbarper, serrate, long Very short...-..| 
* |) Bhlant, fibriate ae Ore ee 
| eee... re i... a 
Pea blunt, erie es: Pro jeet ine: 
erooved. 
1) $Longer, ctecved... ae. do L es 
TIO O E E do Al 
A A a do... A 
24 0. A EI sho rin 
Ea. smooth o Moderate, not 
| grooved, 
1 Propped, smooth ..-.. Moderate, spongy 
1 | Short, sharp, smooth. Projecting....... 
2 # Very long, Sharp Moli | 
' smooth. 
1 oc Normal, sharp py esloderiie: ea 
smooth. | 
1 Very lone, slap 
smooth. 
1 | Blunt, rugose- oe Moderate.....-.. 
1 | Sharp, serrage ----.-. Lonca eee 
1-2 | Sharp, toner. pital ose se ee ee 
1 | None bebind ........ Deeply furrowed 
1 | Normal, serrate 22-2. Moderate . ...... 
1 | Slightly propped. $ ama 
1 | Excurved.... AA] A ee RR | 
17 | Sharp mo: AE. Minutes aae a 
1, a) Sir rey lone | m Rio nme | 
smooth. 
1 |, Long; propped ...... | ANTE. <a 
HP Mod simple 200. Small A == getee 
IU livery ‘long, propped.. Minnte, spongy.. 
1 | Long, sharp, smooth Small. .....---.- 
¡Mery ods sharp) Maite... 08% 
smooth. 
ey V Cry dono sharp LL 00... DS 
| gose. 
PV Crenute. ssbar)),.4.-:00 ...-- 22a 
smooth. 
yl Very long, smooth -A Minute... ee 
Pe A EN O ae 
A i ido: ieee 
1 O O e aa NMG ccc wae ee | 
| | 
0-1 |? Vcryshort,except§ Distiact......... 
0 | § atsutures...... (l. O te 
] | Mod. long in front.. | Minute A 
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Gills. 


| Amb. 


(?) 
Amb. 
(2) 
(2) 


(?) 
Amb. 


(2) 
-— Amb. 


(?) 
Med. 


(2) 


Amb. 
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TABLE II. 


This table enumerates in brief the characters of the sinus of the girdle 
and its armature, and the chief distinctive peculiarities of each group. 












































a 
5 
5 
pos sinus. Girdle. Peculiarities. 
© 
5 
7 Simple, smooth, deep .....- Gravelly scales, smoothorstriated All negative. 
Simple, broud............-. Spicules and chatty seales........ Flattened mucro, valves thrown 
| forward 
8 Simple, broad, shallow..... | With hairs or fine spines ..-...... Lamine only on anterior valve. 
ID road, spongy .------------ Solid, do yy, Porlferoms. 00... Terminal valves laminated. 
10 | MCT ace. «= o's eee ae Thin, horny, finely granulous ..-.. Unslit laminz on all valves. 
Mieeiisroad, shaliow...........-3 Granular tattish scales. Short gills, granular scales. 
emi)... -. TO e ee - 2s USRA A E Radsioid central slits. 
OR Extremely small .........., Lons horuy scales: o... esco Small sinus, reticulate girdle, 
crowded propped tecth. 
mea Most minute... ccoo... Epnrooth, do WI as Smooth girdle. 
foe Broad, shallow..---...---.-. Smooth or do WIN... s2see---- Short gills, ischnoid plates. 
Broad, fissured .....-.....- a A ee anes eros oer Valves slit in dorsal axis. 
IO odorato- oo... cece sees = "Thin, smootli fetta. ie. cere Teeth few, valves partiy immctsed. 
16 | Broad or minnte..........- | NE 2c. Jo eee PP aS Isehnoid plates, hairy cirdle. 
low broad, smvuoth.......-..-..- Short, striated, shelly bristles... | Radsioid slits ischnoid plates, stri- 
ated bristles. 
17 | Simple, broad, deep. .-...... POM Gy WOW A cere Halt a valves, plates isch- 
noid. 
a an.no- een A Irregular, chaffy scales..........- | Body long, cha'fy scales. 
Heo. A CO E E AO A O E E AT same as last, with radsioid slits. 
18c | Simple, narrow, deep ...... Long, striated spines and scales..| Same, triple series of striated scales. 
18d | Simple, broad, shallow....- - Double series scales, not chatty ..' ee normal, donble series of 
scales. 
ON (haa << o AN Small, transverse scales.......... Body normal, small striate scales. 
Sd la. --- UN A, E | Pee Uee EA opel pire eg ee ele a oe slits. 
18 Met Seales of Chiton, plates of Ischno- 
d E E ay: Some- t Large, smooth, imbricated scales. _chiton. y 
18h | E l Same, with radsioid slits. 
19 | Broad, shallow, laminate... Narrow, with small seales........ Narrow girdle, highly sculptured, 
| plates curved outward. 
20 Narrow, deep, laminate.-.. Smooth, with marginal tufts ..... Curved plates, marginal pores. 
21 Narrow, shallow, simple... Minute bristles and sutural hair- ` Propped teeth, sutural pores. 
| tutts. 
22 Rounded, simple ..-..-.... ' Fleshy with long, hairy bristles.| Tough. fleshy girdle, propped teeth. 
23 Narrow, shallow, simple... Smooth, with horny processes. ...| Propped teeth, horny girdle pro- 
CESSES. 
24 Broad, shallow, simple..... Spongy, with scattered soft hairs.) Spongy girdle, single lateral slits. 
25  Squarcd, denticulate.....-. Large, solid, imbricate scales... .. Broad serrated teeth and sinus, 
sealy girdle. 
Oat 2 + - o El means A o oe e ee Same, with added side slits. 
20 os = A 2 SOOM OF downy eee snore | Sharper teeth, smooth girdle. 
i eE VA A Smooth spreadin aa re es Bo a teeth, valves party cov- 
cred. 
27 Small, laminæ united...... HALY A eee Non-fissured but deeply pectinate 
teeth, hairy girdle. 
E e a a Ea ‘‘Minutissime asperulus” ....... Posterior valve “medio fimbriata.” 
29 Large, lamine united.....- Largo, solid, grooved scales....... Non-imbricat:- scales, broad groov- 
: ed and serrate teeth. 
ci atss, waived, lamines! Shelly bristids .....ooo==.<====<.. Teeth short inside, long oatside, 
united. | waved sinus. 
AAA l a donoe A o Same, with radsiotd slits. 
30b y sarge, waved, lobed, lam-§ Shelly spines .........oo-oooo.-.. Spinous girdle, lobed sinus. 
30c | inæ united. $ Shelly bristles, spreading ........ Eno covered valves, radsioid 
slits. 
31l | Minute, waved, smooth... Í Smooth, smali, downy tufts....... ee girdle tufts, smooth sharp 
teeth. 
32 Simple, lamina separated..' Granular bristles ......-..-....-- Bristly girdle, smooth propped 
teeth. 
2) A He Se es Oe a Bristly, striated scales........--. Sharp teeth, striate scales. 
a CG). Sete as. Broad, with shelly bristles....... Long, sharp teeth, radsioid slits, 
posterior mucro. 
34 Narrow, smooth, laminate.| Thin, lanugate...o.oooooo.o.oo=.- Twisted muero, smooth, thin girdle, | 
thin ischnoid valves. 
35 | Narrow, lamin separated .! Thin, lanngate, wide, with sutnral, Smooth, porous girale partly cover- i 
pores. img valves, very long teeth. 
IB | NERAK o do Slit behind, solid smooth seales..| Slit tail-plate, scaly girdle. | 
pug eNarmow, lobed...-.-.-=-.==- Produced in front, upright scales.! Sharp teeth, produecd girdle, bi- 
lobed scales, lobed sinus. 
37 | Narrow, very deep ........ Slit behind, minute spicule...... Very long and narrow, deep siit. 
DEDO. lobed- ccoo Large, separate scales, bristles ES girdle, flattened tail plate. 


| between. 
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TABLE J[1—Continned. 

















è 
A 
a | 
he | Sinus. Girdle. Peculiarities. 
o 
S | 
A 

39 | Moderate, lobed ........... Cay Hales... oo ae e Hairy girdle, glossy valves, flat- 
tened tail-plate. 

40 | Small, sut. lamine joined ..: Hairy, with regular pore-tutts ... Rows of pore tufts, swollen ribs. 

Broad, shallow ........... |..-.- Ge ee ere Outbending of the teeth. 

300 | Broad, deep, spongy ..-..-- Crowded hairs without pores... Hairy girdle without pores. 

A AAA Encroaching on valves pore-tutts Valves partly covered. 

dil | OLY MATIOW. ios Hit orem slit, behin lar Normal shape, sharp laminx with 
one slit, waved behind. 

alan -s-s DON ERa 1 Regular pores, much produced in Same, with small pores. 

tront. 

42 i| Deep, broad, spongy. .--.-- Smooth, valves nearly covered... Smooth, ail girdle, teeth thrown 
torward. 

cea Is i Ak eae a oe a Hairy, with long, fascicnlated | Tufted girdle, large lamins, minute 

| | spicule. | tail-plate. 

aaan [NIKOA n ...sccsa00-=-+--- Smoter, with Its: -nee Valves partly covered, sunken side 
areas, lobed tail-plate. 

ASON Shallow, broad -eeren Paine With. nits e aae aee cee NS nearly covered, tufted gir- 
dle. 

A ee), DATTOW -..- ce cece Crowded spicules, with sutural | Valves separated with narrow si- 

pores. nus. 

o CLA -Iiae Smooth, tufted, valves nearly | Arched, nearly covered valves, tu- 

covered. bercular pores near jugum. 

PETS ROD ee ons cs Smooth, irregularly tutted -...-.- Tips of valves only exposed, soft 
bristles irregularly disposed, 
short gills, 

GONE. E---- MO. a e Coriaceous, irregularly tufted. ..-| Same, with ambient gills. 

BRM OCD. 2-2 osc a . ' Covering the shell, with numer- | Valves entirely covered. 

ous fine spicule in tufts all 
| over the surface. 

48 | Very deep and narrow..... Crowded bristles, no tufts .....-- Very long, hind valves separate. 

180 |b... -. TIRED. 0 AIEA Crowded bristles, with tufts -.... Same, with small tufts. 

ao Ms... IO E a RT Gravelly, with sutural tufts...... Side tufts, valves touching. 








With the above data and those comprised in my report on the Lim- 
pets and Chitons of Alaska, &c., students should be pretty well able to 
refer any Chiton of whose characters they have made themselves masters 
to its proper place in the general classification. 


NOVEMBER 30, 1881. 





